The fermentation and isolation of gilvocarcins have been reported in a preceding papery.
In this paper we report on studies dealing with the structural elucidation of gilvocarcins V and M which have resulted in the assignments of structures I and 2 to these new antibiotics.
Gilvocarcin V (1), mp 264'267°C (dec.), and 387 nm(4.00) ( Fig. 1) , IR vR; 3380 (OH) and 1690 (C=O) (Fig. 2) . IH-NMR (DMSOde, Table 1 ) of 2 was similar to these of 1 except that the vinyl group was replaced by a methyl group. The above two compounds are soluble in DMSO and THF, slightly soluble in methanol and M(2) in MeOH.
x Gilvocarcin V is very similar to toromycin2) in physico -chemical properties but differs in UV spectrum (247, 277, 288, 398 rim for toromycin). UV spectrum of chrysomycin3) is closely related to that of gilvocarcin V but these two compounds differ in optical rotation and molecular weight. and acetone, and insoluble in water, ether, and n-hexane.
Treatment of 2 with acetic anhydride and pyridine gave a tetraacetyl derivative ( Hydrolysis of 3 with HCI gas in methanol under refluxing, followed by reacetylation with acetic anhydride and pyridine, afforded its chromophore part (5) These facts suggested that gilvocarcins have a benzonaphtopyran-one system, to which the furanose moiety must be linked through a C-C glycosyl bond. The acid hydrolysis of 3 in 20% DCI-CD3OD, followed by reacetylation, gave a deuterated chromophore (6) Table 2 ) of 3 indicates 34 signals, which were assigned by analysis of off-resonance proton-decoupled 13C-NMR, fully 1H-coupled 13C-NMR and selective proton decoupled spectra. The precise arrangement of substituents on aromatic ring was defined by long-range selective proton decoupling. For example the C-1 resonance, 145.9 ppm, appeared as a doublet of doublets (11.0 & 3.7 Hz) due to coupling to 3-H and 2-H, collapsing to a doublet on selective low-power irradiation of 2-H or 3-H. Irradiation of 7-H (b 7.89) in the similar way changed the doublet (3.7 Hz) at 159.8 ppm (C-6) to a singlet. Irradiation of the high field acetyl signal at 8 1.52 changed the multiplet at 168.3 ppm (2'-CO) to a doublet (3.7 Hz) coupled with 2'-H. This multiplet was also collapsed to a quartet (7.3 Hz) by irradiation of 2'-H at 6 6.16. The aldehyde derivative (7), which was obtained by oxidative cleavage of tetraacetylgilvocarcin V (8) with osmium tetroxide and sodium periodate in dioxane and water, showed 48% and 13% enhancement of the integrated area of 11-H and 9-H, respectively, when its OMe at 5 3.97 was irradiated. The similar Nuclear Overhauser effects of 25 °o and 36 were also observed at 11-H and 9-H, respectively, when the another OMe at 6 4.08 was irradiated.
These observations can only be accommodated by the structure 3 for tetraacetylgilvocarcin M.
The configuration of furanose was not confirmed by the coupling constants of 1H-NMR of 3. X-Ray crystallography confirmed the gross structure 2 and yielded the relative stereochemistry.') Gilvocarcin V (1) have a unique structure, 4-fucofuranosyl-1-hydroxy-10,12-dimethoxy-8-vinyl-6H-benzo[d]-naphtho [1,2b] pyran-6-one, and gilvocarcin M (2) is its 8-methyl isomer.
Experimental General
The spectrometric data were obtained by the following instruments. Infrared spectra; Shimadzu IR-27G. Mass spectra; JEOL JMS-OISG-2.
13C-and 'H-NMR spectra; JEOL FX-100. Optical rotations; Perkin-Elmer 141 polarimeter. Ultra violetspectra; Hitachi Model 200-20 spectrophotometer.
Tetraacetylgilvocarcin M(3)
To a suspension of gilvocarcin M (2, 550 mg) in pyridine, acetic anhydride (3 ml) was added and the suspension was stirred for 19 hours at room temperature. The reaction mixture was poured into ice-water, the precipitates were collected by filtration, washed with water, and then dissolved in chloroform. The chloroform layer was washed with water, dried over sodium sulfate, and evaporated to leave a yellow solid, which was recrystallized from benzene to give 3 as pale yellow needles (660 mg).
Anal. Calcd. for C34H3+013: C. 62.76: H, 5.28. Found: C, 62.96; H, 5.30. Table 2 . 1"C-NMR data') for 1, 2 and 3. Hydrolysis of Tetraacetylgilvocarcin M a) A solution of 3 (200 mg) in 10 % dry HCl-methanol (30 ml) was refluxed for 16 hours. After evaporation of solvent, the residue was dissolved in pyridine (5 ml) and acetic anhydride (1 ml), and stirred for 3 hours at room temperature. The reaction mixture was poured into ice-water and extracted with chloroform. The extracts were washed with 5 % HCI and water, dried over sodium sulfate, and evaporated to leave a brown viscous syrup, which was purified on silica gel chromatography using chloroform as eluant to give a plae yellow viscous syrup. Further purification of its was done by a preparative TLC (CHCI3 -MeOH, 50: 1) to afford 5 as a pale yellow powder (15 mg).
b) A solution of 3 (100 mg) in 20% DCI (0.5 ml) and CD1OD (3 ml) was heated at 100°C for 24 hours in a sealed tube. After evaporation of solvent, the residue was dissolved in pyridine (2 ml) and acetic anhydride (0.5 ml), and kept standing for 4 hours. The reaction mixture was poured into ice-water and extracted with chloroform. The extract was washed with 5 % HCI and water, dried over sodium sulfate, and evaporated to leave a brown syrup, which was purified by a preparative TLC (CHCI, -MeOH, 50: 1) to afford 6 as a pale yellow powder.
Tetraacetylgilvocarcin V (8) To a suspension of gilvocarcin V (1, 100 mg) in pyridine (2 ml), acetic anhydride (0.5 ml) was added and the suspension was stirred for 15 hours at room temperature. The reaction product was poured into ice-water, and extracted with chloroform. The extract was washed with 5 % HCI and water, dried over sodium sulfate, and evaporated to give 8 as a yellow solid, which was recrystallized from benzene -pet. ether to afford yellow needles (120 mg Oxidative Cleavage of 8 To a stirred solution of 8 (200 mg) in dioxane (15 ml) and water (3 ml) was added a solution of osmium tetroxide (100 mg) in dioxane (5 ml), and the solution was stirred for 10 minutes. To the above reaction mixture was added sodium periodate (800 mg) in small portions during 30 minutes and the mixture was stirred for 2 hours. It was diluted with water and extracted with chloroform. The extract was washed with water, dried over sodium sulfate, and evaporated to leave a brown syrup, which was purified on silica gel chromatography using ethyl acetate -chloroform as eluant. Fraction of ethyl acetate -chloroform (1: 9) gave 7 (110 mg) as yellow solid, which was recrystallized from benzene to give yellow needles, mp. 243-244°C, [ 
